Wildlife populations can respond to changes in climate conditions by either adapting or moving to areas with preferred climate regimes. We studied nesting responses of two bird species, western bluebird (Sialia mexicana) and ash-throated flycatcher (Myiarchus cinerascens), to changing climate conditions (i.e., rising temperatures and increased drought stress) over 21 years in northern New Mexico. We used data from 1649 nests to assess whether the two species responded to changing climate conditions through phenological shifts in breeding time or shifts in nesting elevation. We also examined changes in reproductive output (i.e., clutch size). Our data show that western bluebirds significantly increased nesting elevation over a 19-year period by approximately 5 m per year. Mean spring temperature was the best predictor of western bluebird nesting elevation. Higher nesting elevations were not correlated with hatch dates or clutch sizes in western bluebirds, suggesting that nesting at higher elevations does not affect breeding time or reproductive output. We did not observe significant changes in nesting elevation or breeding dates in ash-throated flycatchers. Nesting higher in elevation may allow western bluebirds to cope with the increased temperatures and droughts. However, this climate niche conservatism may pose a risk for the conservation of the species if climate change and habitat loss continue to occur. The lack of significant changes detected in nesting elevation, breeding dates, and reproductive output in ash-throated flycatchers suggests a higher tolerance for changing environmental conditions in this species. This is consistent with the population increases reported for flycatchers in areas experiencing dramatic climate changes.
Introduction
There is evidence that climate change results in long-term, large-scale changes in ecosystems (McCarty 2001; Root et al. 2003; Stephens et al. 2016) . Given currently unprecedented climate change, understanding the consequences of changes in climate conditions in the ecology and behavior of wildlife species is critical. This requires analyzing long-term relationships between species' traits and abiotic factors. Species can respond to changing climate conditions in different ways. Some species show niche conservatism and tend to track preferred climate regimes (Wiens and Graham 2005; Wiens et al. 2010) . Species that cannot shift their distributions due to habitat degradation or geographic constraints and those that cannot adapt to the new climate conditions-or adapt too slowly-are at risk of extirpation or extinction (Devictor et al. 2008; Hoffmann and Sgrò 2011) .
Wildlife populations can shift their geographic range to track their climatic niches (Tingley et al. 2012 ). Geographic range shifts can occur by moving to higher elevations in response to suboptimal conditions at lower elevations (Hoffmann and Sgrò 2011) , increasing in latitude as areas become warmer (Chen et al. 2011) , or tracking precipitation patterns (Crimmins et al. 2011) . Elevational shifts in response to climate change have been reported in many bird species (Sekercioglu et al. 2008; Chen et al. 2011; Freeman et al. 2018) . However, these species may be at risk of extinction if climate change continues to occur, given the imposed limitation of further range shifts in response to further changes. Moreover, although higher elevation habitats can act as Communicated by: Matthias Waltert refugia (Keppel et al. 2012) , they can also be evolutionary traps. For example, shifting upslope is reported to result in higher predation risk (Hale et al. 2016) .
Climate change can cause individuals to adjust behaviors through plasticity, such as shifting their breeding timing (Charmantier et al. 2008; Hoffmann and Sgrò 2011) . Many studies have explored the effects of climate change on avian communities, specifically regarding shifts in reproductive phenology (Brawn 1991; Bradley et al. 1999; Dunn and Winkler 1999) and migration phenology (Cotton 2003) , and show varying results. Some studies show that bird populations adjust phenology traits in response to local environmental changes (Bleu et al. 2017; Clermont et al. 2018) . Large-scale studies and metaanalyses have shown a general trend in advancement in the breeding phenology of many bird species over time (Dunn and Winkler 1999; Torti and Dunn 2005; Gordo and Sanz 2006; Radchuk et al. 2019) . Still, it is important to note that there may be a publication bias toward studies that show phenological advancement over time (Both et al. 2004) .
Comparative studies that consider species behavior and lifehistory traits are crucial to predict responses to climate change. There is high variability in the observed responses of birds, making trends in species' responsiveness unpredictable (Stenseth et al. 2002; Carey 2009 ). Migratory behavior, including breeding site arrival and commencement of breeding, can be modified as a response to changes in the environment. The time between arrival and breeding can be influenced by the environment and food resources (Ahola et al. 2004 ). Sanz et al. (2003) showed that migratory pied flycatchers (Ficedula hypoleuca) did not advance their breeding in response to climate change to coincide with the peak in the food supply, possibly due to their late arrival to the breeding site. While resident species are also able to respond to environmental conditions to determine when they breed (Perrins 1970) , migratory species may be under more stress from environmental change.
One method used to examine the effects of climate change on life-history traits is to monitor productivity by measuring clutch size, which has implications for population dynamics (Crick 2004) . Studies conducted over elevation gradients report smaller clutch sizes and delayed breeding at higher elevations (Dillon and Conway 2015; Flousek et al. 2015; Boyle et al. 2016) . Climate patterns, such as reduced precipitation in the months before the breeding season, can also cause deviations from optimal clutch sizes (Davies and Cooke 1983) . However, if birds are moving upslope to track their climate niche, then the timing of breeding and clutch sizes should be unaffected by a change in elevation.
Whereas there are many observational studies on the effects of climate change on European passerine populations, particularly within the Paridae family (Sanz 2002; Visser et al. 2003; Whitehouse et al. 2013) , few studies have been done on North American birds (Brown et al. 1999; Socolar et al. 2017) , and even fewer on birds in southwestern North America (Brawn 1991; Torti and Dunn 2005) . The effects of climate change are projected to have detrimental effects on bird populations in the southwest region. Bird species in this area are known to be particularly sensitive to habitat change, drought, and higher temperatures (Cruz-McDonnell and Wolf 2015; Bateman et al. 2016; Borgman and Wolf 2016; Fair et al. 2018) . The Pajarito Plateau in northern New Mexico is predicted to become hotter and dryer in the future, like many areas of the southwest (Melillo et al. 2014) . Additionally, high mortality of piñon pine trees at low elevations beginning in 2000 due to drought and subsequent bark beetle attacks resulted in declines in avian richness and abundance (Fair et al. 2018) . Therefore, we need to better understand the potential impacts on wildlife populations in this region.
Western bluebirds (Sialia mexicana) and ash-throated flycatchers (Myiarchus cinerascens) are two common bird species in the southwest of North America. The species share breeding grounds but differ in their migratory behavior. Western bluebirds are short-distance migrants, if they migrate at all (Guinan et al. 2008) , while ash-throated flycatchers are long-distance migrants (Butler et al. 2006 ). The differences in their migratory behavior and the availability of 21 years of nest box data for these species provide an excellent opportunity to analyze changes in bird reproductive phenology in response to warmer temperatures and rapid seasonal changes in the region.
The objective of this study was to document responses to climate change in populations of western bluebirds and ashthroated flycatchers on the Pajarito Plateau in northern New Mexico. We used a 21-year nest box dataset to investigate whether changes occurred in hatch date and nesting elevation. We tested two competing hypotheses: (1) bird populations have not shifted their nesting elevation but have advanced hatch date, and those birds nesting at higher elevations nest later than those nesting at lower elevations in the same year; and (2) bird populations have increased their nesting elevation over time but have not advanced their hatch dates. To determine whether the observed changes-or lack of them-had any reproductive costs for the studied species, we also investigated changes in clutch sizes. Because environmental conditions may affect the delay between arrival and breeding, we examined whether environmental factors influence hatch date for each species. We hypothesized that hatch date would advance in association with rising seasonal temperatures. We also hypothesized that lower precipitation levels in winter months before the breeding season, as well as higher drought indices, would cause breeding delays due to lack of resources.
Methods

Study location
This study was completed on the eastern flanks of the Jemez Mountains and the Pajarito Plateau and surrounding areas at Los Alamos National Laboratory (LANL) in northern New Mexico (35°52′ 32″ N 106°19′ 27″ W). The predominant habitat of the Jemez Mountains is ponderosa pine (Pinus ponderosa) and piñon pine (Pinus edulis) forest. LANL occupies 103 km 2 of the Pajarito Plateau, which is situated between approximately 1631 m and 3182 m (Oswald et al. 2016) . One-seed juniper (Juniperus monosperma) and piñon pine trees make up the majority of the habitat on the Pajarito Plateau, which we refer to as piñon-juniper forest.
Study species
In this study, we analyzed 21 years of data for western bluebirds (hereafter referred to as "bluebirds") and ash-throated flycatchers (hereafter "flycatchers"). We collected and analyzed data obtained from a total of 1649 bluebird and flycatcher nests between the years 1997 and 2017, including 1378 bluebird nests and 271 flycatcher nests ( Table 1 ). The sample sizes for each year for both species are listed in Table 1 , as well as mean Julian hatch date for each year. Both species are secondary cavity-nesters that readily use nest boxes and share common breeding grounds. Flycatchers are strictly insectivorous, long-range migratory passerines (Butler et al. 2006) . Breeding flycatchers in our study area migrate to central and South America. Bluebirds are omnivorous, and breeding bluebirds in our study area are short-distance migrants (Guinan et al. 2008) . Bluebirds are commonly known to produce second clutches within a single breeding season, but this is variable (Jacobs et al. 2015) . We found that our data only contained 4.3% second broods, and individual doubleclutches were not able to be identified as being from the same pair. Therefore, we considered all bluebirds' nests for the analyses. On the other hand, flycatchers rarely produce a second clutch during the breeding season in this area, and thus all flycatcher nests were included in the analyses.
Nest boxes and data collection
Over 500 wooden nest box sites were placed and continually monitored in the Jemez Mountains and on the Pajarito Plateau as part of an avian monitoring project initiated in 1997. Standard-sized commercially purchased nest boxes were used. Nest boxes had a hinged front face that opened outward, so observers could easily check nest occupancy and gather data on nestlings.
Nest boxes were placed in 49 different sampling locations (see Musgrave et al. 2019 for a map of the nest boxes) over an elevation gradient of more than 300 m (1892 to 2212 m). Individual nest boxes were placed between 50 and 75 m apart and were primarily mounted to ponderosa pine and piñon pine trees approximately 2 m above the ground. The elevation of each box was recorded. Nest boxes that were deemed active beginning in May of every year were visited once a week until the observed hatch date, and then every 5 days to monitor for nest success. Data including species, hatch date, clutch size, and nest success were collected. Clutch size was defined as the number of eggs that were laid. Hatch date referred to the Julian date on which the first egg in the clutch hatched. Nestlings were banded after 10 days of age with a U.S. Bird Banding Laboratory numbered band. Data collectors acted in accordance with the Guidelines for the Use of Wild Birds in Research (Fair et al. 2010) , and the project worked under an approved LANL Institutional Animal Care and Use Committee protocol. All New Mexico State and Federal Scientific Permits were obtained for all years of the project.
Climate data
Temperature and precipitation data specific to Los Alamos County, NM, were obtained from the Southern Regional Climate Center's Climate Information Data Portal (Louisiana State University 2018). As the annual temperature reference, (2018). We used these four climate variables because they were a priori determined to be potentially important factors influencing the breeding phenology of both study species. We broke these up into spring and winter variables to tease apart whether spring conditions before and during the early part of the breeding season, or the conditions of the previous winter were better predictors of breeding and phenology. Spring conditions could directly affect the timing of nesting, hatch date, and clutch size, but conditions prior to the breeding season may affect other factors such as food abundance and affect reproductive traits (Nussey et al. 2005) . Moisture availability, measured as PDSI, may have stronger effects on populations than temperature alone due to ecological interactions such as insect abundance (Fei et al. 2017; Imlay et al. 2018 ).
Statistical analysis
All statistical analyses were done in R version 3.6.1 (R Core Development Team 2018) . We used the Mann-Kendall test to determine if temperature, precipitation, and PDSI changed significantly over the 21-year study period. The Mann-Kendall tests were performed using the package "Kendall" in R (McLeod 2011). For linear models (LM), normality of model residuals was assessed using Q-Q plots. Homogeneity of variances was assessed using Levene's test from the "car" package (Fox and Weisberg 2011) . We only reported significant interactions between predictor variables and species, i.e., all interactions between species and other predictor variables that are not reported were not statistically significant at a significance level of p = 0.05. When interactions were not significant, the interaction term was removed, and the results from the additive model were presented. When interactions were significant, species were analyzed separately to characterize relationships for each species.
We used data from each nest to test for changes over time (i.e., from 1997 to 2017) for hatch date (Table 1) , clutch size, and nesting elevation and to test for relationships among these variables. Preliminary statistical analyses for hatch date over time showed that variances were not equal, and model residuals were not normal. However, an examination of the correlation plots of hatch date and year did not show any trend in either of the species. Therefore, we decided to use a linear mixed model (LMM) to test whether hatch date advanced over time. Species was specified as a factor in the model to test for differences in Julian hatch date between species. Boxes were spread out over several locations, which correspond to different canyons and watersheds on the Pajarito Plateau. Therefore, location was included as a random effect in this model.
For the rest of the analyses (unless otherwise stated), only nests with complete data were used due to missing clutch sizes (bluebirds n = 1263; flycatchers n = 245). Clutch size was not over-dispersed. Generalized linear mixed models (GLMM) with Poisson error distributions were used to assess changes in clutch size over time and to determine if hatch date predicted clutch size. In these models, species was set as a factor, and location was set as a random factor as described above. Mean values were used to plot the relationship between hatch date and clutch size.
To test for shifts in nesting elevation, we used two different subsets of the data. Each subset was used to correct for the fact that boxes were added at specific places during the 21-year study period. The first subset only included data from 1997 to 2008 because additional nest boxes were placed at higher elevations after that time (bluebird n = 552; flycatchers n = 132). Using only data from these early years decreased potential bias in nesting elevation. We removed locations that were abandoned before 2008. The other dataset included data spanning a 19-year period (1997 to 2015) collected from a subset of locations where nest boxes had neither been added nor removed during the study period (bluebird n = 641; flycatcher n = 153). In each case, LMs were used to evaluate nesting elevation over time with species added as a factor in the models. The interaction between species and elevation was added in the initial model. Variances were equal among groups and model residuals approximated normal distributions.
We used a LMM to determine if elevation predicts hatch date and a GLMM with a Poisson distribution to assess whether elevation is associated with clutch size. In both models, species was included as a factor with an interaction term between species and elevation. Year was set as a random effect. To test whether birds nesting at higher elevations breed later, years were also analyzed separately using LMs to determine the within-year effect of elevation on hatch date.
The following model selection procedure was performed twice to find the best environmental variables that predicted (1) hatch date of each species and (2) nesting elevation of bluebirds. We started with global models with the four environmental predictor variables, including interactions between spring temperature and spring precipitation. To avoid spurious model results, interactions between these variables and PDSI were not included in the global model. All predictors variables were standardized using the standardize function in the arm package to facilitate model convergence (Grueber et al. 2011; Gelman and Su 2018) . Model selection was performed using the package MuMIn (Bartoń 2018) . AICc values were compared to make sure that top models had a delta AICc value of 2 or greater (Burnham and Anderson 2002) . Both 85% and 95% confidence intervals were used following the recommendations of Arnold (2010) . Variables were considered significant if the 85% confidence intervals did not cross zero (Arnold 2010 ). The variables "year" and "location" were random effects in the model predicting hatch date. The variable "year" was a random effect in the model predicting nesting elevation.
Results
Mean spring temperature increased significantly over the 21year time period (Mann-Kendall Tau = 0.35, p = 0.03; Fig. 1 ). Mean spring precipitation (Tau = − 0.10, p = 0.57), mean winter precipitation (Tau = 0.05, p = 0.79), and PDSI (Tau = − 0.18, p = 0.26) did not change significantly over the same period.
Hatch date did not advance over the 21-year time period for bluebirds and flycatchers (LMM year, estimate = − 0.009, SE = ± 0.07, t = − 0.132, p = 0.90; Fig. 2 ). Hatch date significantly differed between bluebirds and flycatchers (LMM species, estimate = − 9.61, SE = ± 1.03, t = − 9.38, P < 0.01). On average, bluebirds hatched on the Julian day 161.0 ± 15.7 (mean ± SD), i.e., June 10th, while flycatchers hatched on Julian day of 170.7 ± 10.8, i.e., June 19th.
Clutch size did not change significantly over time for bluebirds and flycatchers (GLMM estimate = 0.0009, SE = ± 0.002, z = 0.462, p = 0.64). Bluebirds had larger clutches than flycatchers (GLMM species, estimate = 0.174, SE = ± 0.036, z = 4.96, p < 0.01). Hatch date was a significant predictor of clutch size for both species, with earlier hatch dates corresponding to larger clutch sizes (GLMM hatch date, estimate = − 0.003, SE = ± 0.0008, z = − 3.74, p < 0.01; Fig. 3 ).
When combining data from nests of both species, nesting elevation increased significantly over time between 1997 and 2008 (LM year, estimate = 4.98 , SE = ± 0.95, t = 5.23, p < 0.01). The annual elevational change rate between 1997 and 2008 for both species combined was 5 m (bluebirds increased their nesting elevation by 5.2 m per year, and flycatchers increased it by 3.5 m). Bluebirds nested c.a. 40 m higher than flycatchers during this period (LM species, estimate = 39.91, SE = ± 8.07, t = 4.95, p < 0.01). For the subset of data with boxes that spanned from 1997 to 2015, the interaction between year and species for predicting nesting elevation was statistically significant (LM year * species, estimate = 3.70, SE = ± 1.34, t = 2.77, p < 0.01). Bluebirds (n = 641 nests) nested significantly higher over time (LM estimate = 4.32, SE ± 0.66, t = 6.51, p < 0.01; Fig. 4a) , with an increase of 4.3 m in nesting altitude per year. Flycatchers (n = 153 nests) did not significantly change their nesting elevation over this time period (LM estimate = 0.62, SE = ± 0.84, t = 0.74, p = 0.46; Fig. 4b ).
To determine if either more or fewer high-elevation or lowelevation nest boxes were used over time, we split up the , p = 0.07) and at high elevations (Mann-Whitney U test: W = 24, p = 0.09) did not significantly differ between the two datasets (i.e., early and later years). The best predictive model of nesting elevation for bluebirds was the full model without interactions. Spring temperature was the only variable found to be a significant predictor of nesting elevation (LMM: estimate [85% confidence intervals] = 37.9 [13.1-63.2]). None of the other environmental variables were significant (i.e., confidence intervals included zero).
Nesting elevation was not a significant predictor of hatch date for bluebirds and flycatchers (LMM: estimate = − 0.003, SE = ± 0.003, t = − 1.02, p = 0.31) across years. Similarly, nesting elevation did not significantly affect clutch size for both species (GLMM: estimate < 0.01, SE < ± 0.001, z = 1.05, p = 0.29). When data from different years were separately analyzed, we found that bluebirds had earlier hatch dates at higher elevations in 1997 (LM: estimate = − 0.10, SE = ± 0.036, t = − 2.57, p = 0.02). For flycatchers, we found two years in which birds nesting at higher elevations hatched earlier: 2004 (LM: estimate = − 0.07, SE = ± 0.027, t = − 2.49, p = 0.04) and 2005 (LM: estimate = − 0.050, SE = ± 0.02, t = − 2.43, p = 0.04).
The best model predicting hatch date for each species included all four environmental variables and interactions between spring temperature and spring precipitation (Table 2) . For bluebirds, hatch date was best predicted by PDSI and spring precipitation, (i.e., confidence intervals did not cross zero (Table 2) . Higher PDSI values (i.e., wetter years) and less precipitation in the spring, was associated with later hatch dates. For flycatchers, PDSI, spring precipitation, and the interaction between spring precipitation and spring temperature were the best predictors of hatch date (Table 2) 
Discussion
The main objective of this study was to determine how bluebirds and flycatchers in northern New Mexico respond to changing climate conditions that include rising temperatures and increased drought stress. Using data from nest boxes collected over 21 years between 1997 and 2017, we found that bluebirds have not advanced their breeding but are nesting at higher elevations mainly in response to higher temperatures. Flycatchers have neither changed their breeding phenology nor shifted their nesting preferences to higher elevations. We observed significant upslope shifts in nesting elevation in bluebirds over a 19-year period (1997 to 2015) . The average elevation shift recorded in this species was 5 m per year. Probably because of this elevation shift in their breeding sites, we did not detect any changes in hatching date of this species. Higher nesting elevations were not correlated with hatch date. The shift to higher elevations for nesting was likely done to counter adverse nesting conditions at lower elevations, specifically warmer spring temperatures. These results are consistent with the hypothesis of climatic niche conservatism (Wiens et al. 2010) , which states that species retain characteristics of the ancestral niche over time and space. Therefore, the climatic tolerance of bluebirds may not be high enough to face the rising temperatures in these areas, and thus may need to nest at higher altitudes. Previous studies have also documented a shift toward higher elevations in the breeding sites of other bird species in response to climate change (Sekercioglu et al. 2008; Chen et al. 2011; Maggini et al. 2011; Freeman et al. 2018 ). In addition, species that are year-round residents, like bluebirds, may be more likely to shift in elevation than migratory species (Tingley et al. 2012) .
Our results show that spring temperature significantly predicted nesting elevation of bluebirds. However, other factors may have also played a role. High mortality of piñon pine trees at lower elevations began in 2000 due to drought and subsequent bark beetle attacks and resulted in declines in avian richness and abundance (Fair et al. 2018) . Bluebirds are one of several species that rapidly declined in low-elevation habitat between 2003 and 2013 (Fair et al. 2018) . The combined effects of increasing temperatures and high piñon pine mortality may have forced bluebirds to nest at higher elevations, especially if they could not breed earlier (Saracco et al. 2018) . Although piñon pine mortality was only observed in a few locations where the studied nest boxes had been placed, our results could be the product of birds from tree-killed areas outside of the study sites nesting upslope. We found that bluebirds occupied fewer low-elevation nest boxes and occupied more nest boxes located at higher elevation sites over time. Even though there were no significant changes in nest box occupancy over time, these results suggest that bluebirds are shifting their range on the Pajarito Plateau, instead of expanding or contracting their range. Bluebirds are not advancing upslope while still occupying the same numbers of low elevation nest boxes (range expansion) or abandoning low elevation sites while not occupying more boxes upslope (range contraction).
Clutch sizes were similar throughout the 21-year study period for both bluebirds and flycatchers. This suggests that these species aremaximizingtheirreproductiveinvestmentbynestinginoptimal habitats. For bluebirds, this is mediated by shifting their breeding locations, instead of nesting in suboptimal microhabitats (Dawson et al. 2011) . Suboptimal microhabitats for bluebird breeding are presumably located at low elevations where temperatures are higher. As in other species, both bluebirds and flycatchers showed declines in clutch size throughout the breeding season (Lack 1947 (Lack , 1948 Decker et al. 2012 ). However, clutch sizes of bluebirds were not influenced by the elevation of their nests. The timing of their breedingseemstohaveagreatereffectonclutchsizethanelevation. Our results suggest that flycatchers are more tolerant to changing environmental conditions than bluebirds. Flycatchers did not increase their nesting elevation or advance their hatch date over the entire study period. We do not know why flycatchers showed patterns of upward elevational shifting between 1997 and 2008, but this pattern seems to be spurious and driven by the data of only one year (2007) . Flycatchers nested approximately 40 m lower than bluebirds between 1997 and 2008 and 55 m lower between 1997 and 2015. Flycatcher clutch sizes did not change significantly over time. Furthermore, flycatcher populations have been reported to have increased across their range between 1966 and 2011 in areas affected by climate change (Sauer et al. 2013) . Even though flycatchers are long-distance migrants, there seems to be no effect of mismatching food resources due to hatch dates since clutch sizes have remained constant over time. Our results follow the patterns observed regarding migratory species not shifting their ranges compared with non-migrants or shortdistance migrants (Tingley et al. 2012) .
Nesting at higher elevations in any given year did not result in later hatch dates for either species. This was contrary to our hypothesis and contrasts with the results reported in other studies (Boyle et al. 2016) . Birds can change their breeding phenology to track resource pulses (Visser et al. 2006; Both et al. 2009; Socolar et al. 2017) . The lack of differences observed in hatch dates at different elevations within the same breeding season suggests that resources are similar throughout the elevation gradient. Similarly, resource peaks might not have shifted significantly over time. Resource peaks are sometimes uncoupled from increasing temperatures or changing conditions (Cleland et al. 2007) .
Despite an increase in temperature in the study area over recent years, the effects of temperature variables on hatch date were small. This contrasts with the results of other studies that have found a seasonal temperature to effect breeding phenology (Vedder 2012; Whitehouse et al. 2013) . Precipitation levels are also thought to affect the phenology and fitness of insectivorous birds (McKeller et al. 2013; Imlay et al. 2018) . Great tits (Parus major) synchronize their breeding with the abundance of caterpillars to maximize food for their offspring (Visser et al. 2006) . We found that bluebirds and flycatchers hatched earlier when there was more spring precipitation, and they hatched later when PDSI values were higher (i.e., when it was wetter). We are not entirely sure why there is a discrepancy in precipitation and PDSI. High precipitation events in the spring may cause birds to breed early, anticipating high food abundance (Ahumada 2001) . High PDSI values indicate that conditions are relatively moist compared with normal. These rare moist periods are most likely caused by several months of precipitation prior to breeding rather than heavy precipitation events in the spring. In flycatchers, the interaction between spring temperature and spring precipitation was significant with a negative coefficient. As temperature increases, the negative coefficient of precipitation on hatch date decreases, meaning hatch dates become earlier.
Southwestern North America is particularly vulnerable to future climate change, and this could lead to further bark beetle attacks and tree mortality (Anderson-Teixeira et al. 2010) . Future projections show that tree mortality in this system due to increasing drought and warmer temperatures will continue to alter habitats (Williams et al. 2010; McDowell and Allen 2015) . Piñon pine and ponderosa habitats are extremely important for avian species richness and diversity (Kalies and Rosenstock 2013; Johnson et al. 2017; Fair et al. 2018 ). If the current response of bluebirds is to nest at higher elevations, there may be a time when individuals will no longer be able to move to higher elevations (Freeman et al. 2018 ). Lack of adaptation to climate change may result in continued range shifts and potential population declines (Williams et al. 2008; Freeman et al. 2018) . Studying the plasticity and ability to adapt in response to changing climate conditions will help in understanding climate impacts on biodiversity and guide conservation efforts.
